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Recently, nanodiamond has become one of the best candidates to serve as a
biobinding platform due to its special properties such as, high chemical stability, good
photo-stability, easily surface modification, and binding affinity with biomolecules. In
the first part of this thesis, we used E-Beam lithography system to design patterned
nanostructure arrays. By using self-assembled monolayer (SAM) technology, we were
able to position nanodiamonds into regular arrays on the silicon substrate and to

fabricate a nanodiamond microarray chip.

In the second part of this work, the nanodiamond arrays were functionalized with

lysozyme to target a certain bio-molecule or protein specifically. The optical



properties of the nanodiamond-protein complex arrays were characterized by a high

throughput confocal microscope. The synthesized nanodiamond-lysozyme complex

arrays were found to still retain their functionality in interacting with E. coli. It

facilitates the development of new applications of different biomolecule-nanodiamond

complexes that can interact with special targets, as well as the individual observation

of their optical property.

In the third part of this work, we bound the nanodiamond surface with two
complementary DNA sequences and gold nanoparticles. After the gold nanoperticle
hybridize on the nanodiamond microarrays, we measured the micro-PL spectrum of
nanodiamonds through a confocal microscope. In the spectrum, we observed
enhancement of the PL signal of the nanodiamonds after hybridization, which
demonstrated that the gold nanoparticles have modfied the optical signal from the
nanodiamonds. In the future, the signal will be used as an index for biosensing

purposes.

Keyword: biochip, self-assembled monolayer, nanodiamond, plasma resonance, gold
nanoparticle
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